Abstract
Introduction

23
The ecological importance of nanoflagellates in the planktonic food web is well known kinetoplastid group-specific probe has been constructed by correcting a mismatch in the 59 universal eukaryote probe (EUK516) sequence due to which kinetoplastids were not targeted 60 and thus underestimated in total eukaryote counts (Bochdansky and Huang 2010) .
61
Information about the abundance and diversity of kinetoplastids is limited, with only a few 62 studies concerning the abundance of kinetoplastids using FISH probes in oceans ( (Steinberg et al. 1983 ). However, the study by Steinberg et al. (1983) bottles that were rinsed three times with sample water before collection; they were kept cool 108 and dark in an icebox and transported to the laboratory within three hours of collection.
109
The chlorophyll a concentration was determined by filtering 150 ml of the water 110 sample through a GF/F filter (diameter 25 mm, Whatman) and analysing the sample stable with a mean temperature of 7.6 ± 0.2°C throughout the study period (Fig. 2a) .
224
The maximum chlorophyll a concentration (31.1 µg l -1 ) was detected in May (5 m)
225
with an average concentration of 4.5 ± 5.7 µg l -1 during the study period (Fig. 2b) . High during the study period (Fig. 2c) . The abundance of bacteria was relatively low in the an average concentration of 1.0 ± 0.8×10 3 cells ml -1 (Fig. 2e) . Similar to the bacteria, the 246 abundance of both ANF and HNF were low in the hypolimnion. During the winter, the HNF 247 density was relatively low, whereas high densities of ANF were found throughout the water
248
column.
249
Clone library
250
The five clone libraries from the epilimnion representing four seasons, and the hypolimnion 251 yielded 403 clones (Table 1) where flagellate groups contributed to 84 unique OTUs.
252
Cryptophyta had the highest diversity in the epilimnion nanoflagellate communities, with 253 their highest contribution in May which accounted for 57% of the total OTUs (Fig. 3) freshwater environment (Fig. 4) . Nevertheless, kinetoplastids from the hypolimnion of Lake
272
Biwa were separated from other closely related sequences in the clade with a high bootstrap 273 support.
274
Dynamics of kinetoplastids
275
The CARD-FISH positive kinetoplastid cells were detected throughout the year (Fig. 5a ), 276 although, at some depths they were not detected during winter and spring. Kinetoplastid (Table 3 ). The abundance of kinetoplastids increased in the epilimnion during 281 the summer, with relatively high values from June to December (Fig. 5a ). Two peaks of high December (10 m) with 9.3×10 2 cells ml -1 , which accounted for 11.9% of the total eukaryotes 285 ( Fig. 5b) and 12.1% of the total flagellates (HNF+ANF) (Fig. 5c ). The kinetoplastid cell 286 density was low during winter mixing throughout the water column. Interestingly, in the 287 hypolimnion, we found that kinetoplastids were the dominant nanoplankton during summer 288 and autumn (Fig. 5a ). The abundance of kinetoplastids in the hypolimnion increased from (data not shown), which was even higher than their contribution in the previous year (2012).
299
Discussion
300
We found a high abundance of HNF in the upper layers of Lake Biwa during the study period 301 with two peaks in early summer and autumn with the highest abundance in early summer ( found to reduce at greater depths (Salbrechter and Arndt 1994) . By contrast, in Lake Biwa,
313
kinetoplastids were found to be the dominant member of HNF community in the hypolimnion
314
and were also present throughout the year in the water column (Fig. 5c ). The dominance of 
320
A flagellate identified as Phyllomitus apiculatus (Cryptophyceae) was found to 321 dominate in the hypolimnion of some deep lakes to avoid zooplankton grazing and their 322 maximum densities were observed just after dense diatom populations (Steinberg et al. 1983 ).
323
The dynamics of the kinetoplastids in Lake Biwa were similar to the dynamics of P. belonging to same species or are a close relative cannot be ruled out.
337
In the phylogenetic analysis, kinetoplastids from the hypolimnion of Lake Biwa the Lake Biwa kinetoplastids.
348
Kinetoplastids had an inverse relationship with temperature during stratification ( Fig.   349 2a, 5a), due to the dominance in the hypolimnion with low and stable water temperature 350 (7°C). Thus, low water temperature may be favorable for the growth of kinetoplastids.
351
However, the dominance of kinetoplastids was not observed in the water column with low 352 water temperature during winter mixing period, therefore we could not find any significant 353 relationship with kinetoplastid abundance and temperature (Table 3) . Hence, only (Fig. 2b, 5 ) might be due to their increased abundance in detritus. This point is
381
further clarified by the fact that kinetoplastids had only significant negative correlation with 382 chlorophyll a concentration (Table 3 ). In the present study, the kinetoplastids, R. nasuta and 
Conclusion
416
This study showed that kinetoplastids are an important member of nanoflagellate community 417 in Lake Biwa. We found that these flagellates comprised the major component of microbial 
